BEST AVAILABLE COPY 



(19)B*Bfcf*J? (J P) (12) & HI *|# & 9 (A) (ll)«HrttW^W## 

#$2002-243923 
(P2002-243923A) 



(43)&WB ¥£l44p8)i28B (2002.8.28) 



(5i)IntCL 7 




F I T-73-R£#) 


G0 2B 5/08 




G02B 5/08 B 2H042 






D 2H091 


5/02 




5/02 C 5G435 


G0 2F 1/1335 


520 


G 0 2 F 1/1335 5 2 0 


G0 9F 9/00 


3 24 


G 0 9 F 9/00 3 2 4 






H*g<DS26 OL (£ 6 B) 


(21)JHH#*f 


ft K001 -36525( P2001 -36525) 


(71) USA 000005821 








(22)/JMB 


ipi*13^ 2 M 14 B (200L 2. 14) 


±EJfrP!Jtt1f±^l n !*10Q6#jfc 












*EJiOTJlC*^R»100e»ffi #T*ffi 












(74)^81 A 100097445 






#S± X« (*2«) 






F*-A(&5$) 2H042 BAD4 BA15 BA16 DA22 DB00 






DC07 DC08 DD04 DEM 






2H091 FA14Z FA15X LA30 






5G435 AA00 AA01 AA17 BB12 BB16 






DD11 FF03 KK05 KK07 LL07 






LL08 


64) 


emu 





(57) imm 

So 




(b) 



402 

\ 



\ 

401 



BEST AVAILABLE COPY 



i 

zmmmmmm k> stmrzw-yv-mmm 
-yT-bzctmrnbtzmmu tkimmz 

W3fc©Stf&„ 10 

[n*JS4] mtbm&ttmzmmas^T. mm 

mm^yv-XZJfrtDAtt-yfribBfc-gti^ $ 

[is*JS5] wammmtzfcMmas^T, mm 
mm^yn-xzjftiDW-yfrtbfci&zft, £ 

^mi^yn-XZ^boyAtt-yft-fctZ 5 

mtzmm 0 20 
mxm6] mmm^tzEiMmcis^x, mm 

a®mt>^yn-X2J>MDrt$-yfr{bB!&-£h, t 
^cm^yu-XZJhiOAiii-y-ftMt* 1 Oftfg 

<DW~y*$h J T>a®mtit$nrcc tzmttz 
mm., 

mma w&m&mtzmmas^T. mm 
amm^yu-xz-ffrtDAfi-yfrZMtfizn, £ 

ZkmE<yti-XZJ)]/0)W-ytffit% l om 

<DW-y*^fvT:mmBf&2ftrcctm®ttz 

RMfao 30 

imm 8 ] mm 4 , t mmm 5 icmmmm 

5 mvmwpK < h 1 > mmmmm^m^ 
mmw&mt^w 40 

S££t3KftS!$ll^A*;Uc;fct,>T, RG BOPS 
fa%£t%fc%mm£kWfsA*Mc]$^T, RGB©H 

mmT*mz^yu-x?-()i<DA$-yffB]$,2tifc 
mtm\ 2] mmtRmt^m&mm^m 50 



#^2002-243923 
2 

immi 3] asst, mm&zfitzmm^ 

st>#rcW~y<D~%zt!immmmm&t itcc 

im#m \ 4] mzw-yt>\ ^yu-xmm* 
$~yT*$>%ctmmtzmMmi 2, zmmx 

zmmuos^x, mmamm^ya-x^^ov 
<ow-ymt% 5mm<D'p%< tfe 1 *t»o 

m/\*-yim?% 5 mwmv'pts. < £ 1 1 

mtW-yft^tZ 5 HttftttOft < fc 1 1 
©/<*-ytf#f * 1 0ft^©/^->^A,-pfl^ 

*^aa*t*v^T, mm{hmm&<yu-xf"(fr 
<r»\*-yftt>ftflLZti, tibicm&^yu-x^^ii 
w-yffitt 1 Qnw>*$~y%%LX'wmt 

;b©/^-v^6JBlS«*u «6£l9E'On-X^ 
)l<DA2-yt,mtZ 1 0ft^©/^-y^^T« 



BEST AVAILABLE COPY 



(3) 

3 

[n*^2 3] mm\ 5t^mmi wftun 

fe^T> fliE/**-:/©5BWfMI©'J«8:< tt> 1* 
*\ mfe¥S)®S$ B B H^U;V©g{*©giiKfto T 

mm2 4] §s#«i s^en^si 8©ivfn*n 

few, fu!E¥i&®S© 5 El*f&ilii©'>& < £ t> l # 
«UE«©¥JSl1g*lr*S¥Sffil$g^<*;W<: 

[!S*S2 6] fflftgl 9fr 2 l©^-fn*»l 
«£Se«©¥81«£ttS¥ajfiI!i£li^**;l/£ 

20 

[f2W©Piffl&M 
[000 1] 

Kw©«"r*a«»»] *fSHtt, sit, ¥s»c. 

[0002] 

tmfLmmr wwAttcm zzmm^n 

So CtDtZ, C3fl«fiB©i0i»©*tJ{4l Oftig 30 

a, areai (nasflHwrpSoft, £ft, hah 

ifi©EKtt0«r3t©584*»ia-rSfci&7y^KEH 
SftTVfc. 
[000 3] 

JSCT, S»fc<kOiai!!i*E«LT^fcfe»igfl«Bfi© 
StWIHMS-ei&ofc, £ft, flg|5©*t££l Ofim 40 
«±~ 40ji mSSK^t < 1 5 fcs H^rt©IH]fl©i$ 

< & o , siimicega^iMiimicEits c t 

tffflltT'&ofto 

[0004] *fSR{4±E»H*«ftL, imffi^ia 
fl«a*E«t*fc«)©»ifflW4^ffi*s«-r* c t 

T\ »*W4Efli!M)IJi©»M-*IIS'rSo £ft> 
[000 5] 

CEH*«atsfe»©#ga tmmmmzfdb so 



^2002-2 4 39 2 3 
4 

[0006] *5B«©» i ©sirtiii, mo&nm 

a. x&«s£Lftcfc£#i^-rs„ c©tt, 

©Ei*ssK*nw«fc»is-e*5o ^>n-x*>r 
Mt, m i <fc 9 fcrtft 3 6 0 1 1 4 4 0 *#r 

SS» OUT, *^7A) fc, rtft*«7 2° 1 0 8° 

2) . ±E/0-y«t % £T©^yn-X2^/Wi 
0ft»©-»««lStSfc^51*«tf**o fcT, R 

»©i&#£j&jsts*£i4, ±ei ornvmu # 
oG3i2i*3g©iaa5, xaiask-rscfcT, tmm% 

tfm, mmKitihmmmm d * < *t < ttj* 

So c©fc*^t^oa??:^Wti:^fflT«t5i: 
tm-^o tit. mzicmLk^-yh^x^ r 

[0007] *89!©8S2 ©£«««, HfiriffifijBK;/ 
n-X*^;l/©;*£-;/fr?>Jfc$£n, SSfc^n- 
X9<fArf>rtji-yiftit S 5 @i*fl*li©^«: < £ fe 1 

3oo£*r-rs (03) o wth®mzzh7j?mm 
tin, mim{hmm<Dmffv%Zo tks gsi©s 

[ooos] *mm i Qwmaa»>\*m. 
mm 4 , & & a 5 !B^©sif«^#-r sg^sffi B B H g 

i EBS«aa^^;i/©eft©g«i, xasw 

fc»oT»rt«nftj:i:««ll:t*. I3di«jg*xh 

«^e»*W£Jtt«W(l«fc:jDtt*ft«)-p*S. i© 
ft»«»tie©r-r^^l/-f©<fc5£IBES©EiBtt, X 
b9^r^%^*;W)E(W)ji(Uc»oTJBiSU PDA 
©cfc3t«tS©BS©^{4, E#©a»lc»^T«iS 

[0009] #MI!©£5 2 ©fi«S*Sa3V<*;W4, 
H*«7, ffttt8E«©S»lfi*#r«S«S*a* 
/TvU/l/fcfcl/VT, RGB©R0^^B^©^>a-X 
*-f/l/©5 0j*(Wfttf, S^fcS*S*ffi«#t521t 



BEST AVAILABLE COPY 



(4) 

5 

, r g Bmmmmm^ya-xzj>i 

rgb t^ofc^mm<$>®%mmmw 

[ooio] *m<ofn i wmmt, wamtBUti 
m^i&zw&mmzGtz^m&ms^x, m<o io 
zmmmmm£t>&fcA*-y<D^%&:Beh 

f , ^£-y*w>n-X*^;i/©^#-yT'&nil 
±fBt |SHi©3EfeT\ [3iQi«:t©i8fttf^cfTA3*iJ 

[ooii] *»wo« i ©¥a»l!«aajiv<*;i/ 20 
tt, 5 RSI 8E«©¥jgl«£#f-5¥>31 

ffi*Mt>Rrt*/Me*i^T, 5 [Uttffl*!i©'J> 

[0012] *58wo»2o*aaa«aaav<*;i/ 

SttME$/^;Mc4Bb^T« R G BCRO^HH©^ 
vn-X*^;!/© 5 ®Jtim&t>\ si^fcSfts^rffi*^ 

smztiZo ttc ±&Lrcm&T*RGB<Dwm& zo 

[00 13] 

mmmmm (m<om Dm a ammo 

^Lfc'On-X/^-VlCfc^T, [ n J gP4 0 1^1 0 

m>w-y*mcBi$.irc 0 cott, Qgp4 0 1 « 

S^KlfcftLTJBiaLTta^L (04 (a) ) » 
©-$#SS#oTjgtfKMLTt>a^ (04 
(b) ) „ S^fc-HftWIWofeJgttfct*!:, Hfl© 40 

©t#> ASM 0 1©&I4 5 /xm^e. 4 0 /i mggT'J£ 

1 5° WTKlSSo COtt. /U;H*9T*©±EtW/h 
[00 14] 1 0^^/^->{4flgPT*fil<lHlg|5fcU 
1\ ^yn-X*^ QJEO^rt/A. 50 



^2 0 0 2-2 4 3 9 2 3 
6 

j;0^ itfciaflioatf i 5fiB«±i:**<ii*rticE 

(b) ©i^tcflgpagifca^-rsct^Rr^fc 

cttfxtZo ftoT>w-yimzmt>i&\ tm 

mmtiz. c<Dt%, M-ymf&tzmw* 

[0015] ±m&mti oMB>w-yX't>&^ 

\<\ n%*m». 7--mwmx\ 1 omw-y 
xmm^mmmc %?x t>s*m&<Dfa±* mm 

[0016] (mmm) msit, *nmm<o%2 
©sws*t&t*iafl«Kfi©«sH-e**. H2k*l 

fc^>n-X#^;l/©^2->fre>}M£tu 
>n-X*^;l/©/<*->tf#r* 5@ftfMI© 1 *fc 
?BoTCi»5 0 l%«jabfeo C©fct, HflrfBlttX 
b^TtffcjgJSSft*. »D£-5i!lgP©HHI«: 

[0 0 17] 5@ft^©3ffl& fia5T*(i*<IHIg|5t 
LTfcfiV\, tit. 50WftiO-*Cl&^TMtn 

£©#mtt*^sn*»**W5ft*. 

[0018] (£»©£& 3)06 £*!«©& 1 © 

[0 0 19] (HJS©^SI4) 07li*H)i0!l©g?2© 

«3Wg|R«tifc/<*;I/fc^^T, RGB©KDa"5H^ 
©WE^VD-X* ^;l/© 5 (elWftfft^ 9 0 0 

ts*^*v^s©ftg^Br&6"p$s. 

[00 20] tit. RGB<03mmmXmM^yti- 

xzjMAz-ym&Lx&mmvmffmn 
2= lEMEwoxsic. smmtfimz 



BEST AVAILABLE COPY 



(5) 



t>'B©^n ; fn©H^{i:ai65©T*ti^<, rgb©3 

^vn-X*-Ol/©/<*-y*ffli&T^< kif^ctf 
fc3 0 ^^n-X/^-Mi, ?lfflj|l]H(c¥iB$J!&« 
cfctft'tSfcifc, RGBfcl^lEv^ttH'PtSjBfc:* 

[00 2 1] (HffiO^l 5 ) 0 8 14, *fSffi0!l©fi 1 

(om'mmamv&z, mmm o i kjgtm o 
[0022] iHia«je%xh7>rx«t^-rs 

lf\ 20 

[0023] mmmm e > ¥a3i£KA$*/<*;i/ 

{Cfc^T, ^VD-X^-VOSBftlW*©!**!!!! 
SftkLT, rtiM/OlttOfflifci&oTJBrtLfc. C© 
kt, OffiOttti 1 5 ftm, ffigli 1 . 5 itifcl/fco A 
g|5«g5/im~4 0/imi@Sf, UStJO. 5/im~3/i 



&H2002-24 39 2 3 
8 

mmmmitmmmcntr i o 6 o %ss 

[00 2 4] (£tt©£ft 7 ) ¥SaS!«ft3l*rtJM/ 
fcfc^T, RGBORO^BJRC'On-X^A'© 
5B*HM**, SWC4 5° S*S£ftT«Lfc 0 C 

©k#, wBfftimttr&iuvmztis. sfc, ±a 

LfcS&T'R G B<DSjg#ffiT>f3fE^>P-X*-r;l/<D 
[0 02 5] 

[fgw©a>J|] w±, «8wtifttf» eaaffig^w-r 
m i ] ^yv-xt^mwm 

[02] s<yu-X>\z-y<»mim 

[03] ^yn-X/^->©5H*f*l**St*SH 

[0 4 ] %ffi©$fl i ©S*tffi©^S0 

im 5 ] nj&©jgfi 2 vmmmm 

[06] ^©^©SIMAi^U^©^^ 
[07] ^S£©fBH4©S*flffi B I^U;l/©^0 

[08] nmvmsvmmnmim 

4 00 

4oi ma$ 



[01] [02] [03] 




BEST AVAILABLE COPY 

(6) «fM2 0 0 2-2 4 3 9 2 3 




[05] 



[06] 



aft 



501 as 

502 C3® 



600 y-*5-o 

601 y-h5f^ 

602 H* 

603 £>» 

604 G3& 

605 ftlfcTjl*] 



502 



\ 

401 




501 



605 



602 




600 



601 



[08] 



704 



[07] 



700 {f-h^-O 704 RBS* 

701 705 Gil* 

702 flSB 706 BH3R 

703 Hffi 



705 



~> r 



706 



703 



700 




800 

801 i&fift 




BEST AVAILABLE COPY 

PATENT ABSTRACTS OF JAPAN 

(ll)Publication number : 2002-243923 
(43)Date of publication of application : 28.08.2002 

(5l)Int.Cl. G02B 5/08 

G02B 5/02 

G02F 1/1335 

G09F 9/00 



(21) Application number : 2001-036525 

(22) Date of filing : 14.02.2001 



(71) Applicant : MATSUSHITA ELECTRIC IND CO LTD 

(72) Inventor : KUBOTA HIROSHI 



(a) 



(54) REFLECTION PLATE AND REFLECTIVE LIQUID CRYSTAL DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently design a reflection plate 
with a projecting and recessing structure. 

SOLUTION: The projecting and recessing structure is designed by 
using the Penrose pattern, which can easily realize an aperiodic pattern 
with a fivefold axis of symmetry. With the aid of Penrose pattern, the 
aperiodic projecting and recessing structure is made easily designable. 
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* NOTICES * 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The reflecting plate characterized by making into the heights of said concavo-convex structure 
some patterns which stuck the multipolygon aperiodically in the reflecting plate which has 
concavo-convex structure. 

[Claim 2] The reflecting plate characterized by making into the crevice of said concavo-convex structure 
some patterns which stuck the multipolygon aperiodically in the reflecting plate which has 
concavo-convex structure. 

[Claim 3] Claim 1 to which said pattern is characterized by being the pattern of a pen rose tile, or a 
reflecting plate according to claim 2. 

[Claim 4] The reflecting plate characterized by having formed said concavo-convex structure from the 
pattern of a pen rose tile, and forming heights in the reflecting plate which has concavo-convex structure 
in accordance with at least one 5 times symmetry axis the pattern of said pen rose tile has further. 
[Claim 5] The reflecting plate characterized by having formed said concavo-convex structure from the 
pattern of a pen rose tile, and forming a crevice in the reflecting plate which has concavo-convex structure 
in accordance with at least one 5 times symmetry axis the pattern of said pen rose tile has further. 
[Claim 6] The reflecting plate characterized by having formed said concavo-convex structure from the 
pattern of a pen rose tile, and forming heights in the reflecting plate which has concavo-convex structure 
including the pattern of ten square shapes which the pattern of said pen rose tile has further. 
[Claim 7] The reflecting plate characterized by having formed said concavo-convex structure from the 
pattern of a pen rose tile, and forming a crevice in the reflecting plate which has concavo-convex structure 
including the pattern of ten square shapes which the pattern of said pen rose tile has further. 
[Claim 8] The reflective mold liquid crystal display panel characterized by forming at least one 5 times 
symmetry axis of said pattern in accordance with the major axis of the case of said reflective mold liquid 
crystal display panel in the reflective mold liquid crystal display panel which has claim 4 or a reflecting 
plate according to claim 5. 

[Claim 9] The reflective mold liquid crystal display panel characterized by forming at least one 5 times 
symmetry axis of said reflecting plate in accordance with the minor axis of the case of said reflective mold 
liquid crystal display panel in the reflective mold liquid crystal display panel which has claim 4 or a 
reflecting plate according to claim 5. 

[Claim 10] The reflective mold liquid crystal display panel characterized by having bearing where the 5 
times symmetry axes of said pen rose tile of the pixel which RGB adjoins differ mutually in the reflective 
mold liquid crystal display panel which has claim 6 or a reflecting plate according to claim 7. 
[Claim 11] The reflective mold liquid crystal display panel characterized by forming the pattern of said 
pen rose tile per pixel of RGB in the reflective mold liquid crystal display panel which has claim 6 or a 
reflecting plate according to claim 7. 

[Claim 12] The transflective plate characterized by making into the heights of said concavo-convex 
structure some patterns which stuck the multipolygon aperiodically in the transflective plate which has 
the concavo-convex structure which consists of the transparency section and the reflective section. 
[Claim 13] The transflective plate characterized by making into the crevice of said concavo-convex 
structure some patterns which stuck the multipolygon aperiodically in the transflective plate which 
consists of the transparency section and the reflective section which has concavo-convex structure. 
[Claim 14] Claim 12 to which said pattern is characterized by being the pattern of a pen rose tile, or a 
transflective plate according to claim 13. 

[Claim 15] The transflective plate characterized by having formed said concavo-convex structure from the 
pattern of a pen rose tile, and forming heights in accordance with at least one 5 times symmetry axis the 
pattern of said pen rose tile has further in the transflective plate which has the concavo-convex structure 
which consists of the transparency section and the reflective section. 

[Claim 16] The transflective plate characterized by having formed said concavo-convex structure from the 
pattern of a pen rose tile, and forming a crevice in accordance with at least one 5 times symmetry axis the 
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pattern of said pen rose tile has further in the transflective plate which has the concavo-convex structure 
which consists of the transparency section and the reflective section. 

[Claim 17] The transflective plate characterized by having formed said concavo-convex structure from the 
pattern of a pen rose tile, and forming heights in accordance with at least one 5 times symmetry axis the 
pattern of said pen rose tile has further in the transflective plate which consists of the transparency 
section and the reflective section which has concavo-convex structure. 

[Claim 18] The transflective plate characterized by having formed said concavo-convex structure from the 
pattern of a pen rose tile, and forming a crevice in accordance with at least one 5 times symmetry axis the 
pattern of said pen rose tile has further in the transflective plate which consists of the transparency 
section and the reflective section which has concavo-convex structure. 

[Claim 19] The transflective plate characterized by having formed said concavo-convex structure from the 
pattern of a pen rose tile, and forming heights including the pattern of ten square shapes which the 
pattern of said pen rose tile has further in the transflective plate which has the concavo-convex structure 
which consists of the transparency section and the reflective section. 

[Claim 20] The transflective plate characterized by having formed said concavo-convex structure from the 
pattern of a pen rose tile, and forming heights including the pattern of ten square shapes which the 
pattern of said pen rose tile has further in the transflective plate which consists of the transparency 
section and the reflective section which has concavo-convex structure. 

[Claim 21] The transflective plate characterized by having formed said concavo-convex structure from the 
pattern of a pen rose tile, and forming a crevice including the pattern of ten square shapes which the 
pattern of said pen rose tile has further in the transflective plate which has the concavo-convex structure 
which consists of the transparency section and the reflective section. 

[Claim 22] The transflective plate characterized by having formed said concavo-convex structure from the 
pattern of a pen rose tile, and forming a crevice including the pattern of ten square shapes which the 
pattern of said pen rose tile has further in the transflective plate which consists of the transparency 
section and the reflective section which has concavo-convex structure. 

[Claim 23] The transflective type liquid crystal display panel characterized by forming at least one 5 
times symmetry axis of said pattern in accordance with the major axis of the case of said transflective 
type liquid crystal display panel in the transflective type liquid crystal display panel which has the 
transflective plate of a publication in any 1 term of claim 15 to claim 18. 

[Claim 24] The transflective type liquid crystal display panel characterized by forming at least one 5 
times symmetry axis of said transflective plate in accordance with the minor axis of the case of said 
transflective type liquid crystal display panel in the transflective type liquid crystal display panel which 
has the transflective plate of a publication in any 1 term of claim 15 to claim 18. 

[Claim 25] The transflective type liquid crystal display panel characterized by having bearing where the 5 
times symmetry axes of said pen rose tile of the pixel to which RGB adjoins any 1 term of claim 19 to 
claim 21 in the transflective type liquid crystal display panel which has the transflective plate of a 
publication differ mutually. 

[Claim 26] The transflective type liquid crystal display panel characterized by forming the pattern of said 
pen rose tile per pixel of RGB in the transflective type liquid crystal display panel which has the 
transflective plate of a publication in any 1 term of claim 19 to claim 21. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an echo, a transflective plate, and a reflective mold 

liquid crystal display panel and a transflective type liquid crystal display panel. 

[0002] 

[Description of the Prior Art] By the reflective mold and the transflective type liquid crystal display panel, 
in order to improve a reflection factor, the technique of forming the dispersion reflecting plate which has 
minute concavo-convex structure on a front face on an array substrate is used. At this time, about 10 
micrometers and height had [ the magnitude of the heights of concavo-convex structure ] common about 1 
micrometer. Moreover, arrangement of concavo-convex structure is arranged at random in order to control 
generating of the diffracted light. 
[0003] 

[Problem(s) to be Solved by the Invention] In order to arrange concavo-convex structure so that the 
diffracted light may not occur, it is necessary to arrange a concavo-convex pitch aperiodically. Although 
circular heights and stripe-like heights were mainly used for concavo-convex structure, since irregularity 
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was arranged by experience according to each case, the design of concavo-convex structure was inefficient. 
Moreover, when magnitude of heights was made large to 10 micrometers or more - about 40 micrometers, 
it was difficult for the number of the irregularity in a pixel to decrease and to arrange irregularity 
aperiodically experientially. 

[0004] This invention solves the above-mentioned technical problem, is offering the general-purpose 
technique for arranging concavo-convex structure aperiodically, and realizes the design of efficient 
concavo-convex structure. Moreover, the technique of forming efficiently the configuration which the 
diffracted light does not generate even if it uses large heights is offered. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention 
provided the following means. 

[0006] The 1st reflecting plate of this invention is characterized by making into the heights of 
concavo-convex structure, or a crevice some patterns which stuck the multipolygon aperiodically. If a 
pattern is formed by the pattern of a pen rose tile at this time, concavo-convex arrangement can be 
formed aperiodically easily. A pen rose tile consists of the rhombus (the following, Type A) in which an 
interior angle as shown in drawing 1 has 36 degrees and 144 degrees, and the rhombus (the following, 
Type B) in which an interior angle has 72 degrees and 108 degrees. By sticking the above-mentioned pen 
rose tile in a flat surface, it has a symmetry axis 5 times, and an aperiodic pattern is formed ( drawing 2 ). 
By the above-mentioned pattern, there is the description that all pen rose tiles form a part of ten square 
shapes. Therefore, when forming circular heights, it is substituting the ten above-mentioned square 
shape, and considering as the heights of concavo-convex structure, or a crevice, and aperiodic 
concavo-convex structure can be formed. If an adjacent pen rose tile is connected, heights can be enlarged 
infinite a non-period theoretically. For this reason, large heights can be formed a non-period efficiently. 
Moreover, since various concavo-convex arrangement, such as the shape of a round shape or a stripe, is 
generable even from the pattern shown in drawing 2 , an experience is unnecessary and efficient. 
[0007] The 2nd reflecting plate of this invention is characterized by having formed concavo-convex 
structure from the pattern of a pen rose tile, and forming heights or a crevice in accordance with at least 
one 5 times symmetry axis the pattern of a pen rose tile has further. As mentioned above, the Penrose 
pattern has a symmetry axis 300 5 times ( drawing 3 ). If heights and a crevice are formed in accordance 
with a symmetry axis 5 times when forming concavo-convex structure in the shape of a stripe, the design 
of concavo-convex structure can be performed easily. Moreover, the 1st reflecting plate and 2nd reflecting 
plate become forming from the same Penrose pattern is also possible, and possible [ designing 
concavo-convex structure efficiently if needed ] . 

[0008] The 1st reflective mold liquid crystal display panel of this invention is characterized by forming at 
least one 5 times symmetry axis of a pattern in accordance with the major axis of the case of a reflective 
mold liquid crystal display panel, or a minor axis in claim 4 or the reflective mold liquid crystal display 
panel which has a reflecting plate given in five. When forming concavo-convex structure in the shape of a 
stripe, the direction of a stripe is seen from an observer and is desirable. [ of a longitudinal direction ] 
This is for condensing light to an observer efficiently, when the light source is in a transverse plane. For 
this reason, what is necessary is for a longwise screen to form a stripe in accordance with the minor axis 
of the case of a panel, and just to form in accordance with the major axis of a case like PDA like the 
display of a cellular phone in the case of an oblong screen. 

[0009] The 2nd reflective mold liquid crystal display panel of this invention is characterized by having 
bearing where the 5 times symmetry axes of the pen rose tile of a pixel with which RGB adjoins each 
other differ mutually in claim 7 or the reflective mold liquid crystal display panel which has a reflecting 
plate given in eight. When forming concavo-convex structure from circular heights or a crevice, if a 
pattern is changed by the adjacent pixel, the diffracted light will not occur further but a good display will 
be obtained. If bearing where object shafts differ mutually 5 times by the adjacent pixel is taken, the 
effectiveness which non-periodicity increases and the diffracted light reduces will be acquired. Moreover, 
the same effectiveness is acquired even if it forms the pattern of said pen rose tile not per adjacent pixel 
but per pixel of RGB. Since a flat surface can be aperiodically filled with the Penrose pattern, also in large 
range called RGB, aperiodic concavo-convex structure can be formed easily and design effectiveness 
improves. 

[0010] The 1st transflective plate of this invention is characterized by making into the heights of 
concavo-convex structure, or a crevice some patterns which stuck the multipolygon aperiodically in the 
transflective plate which has the concavo-convex structure which consists of the transparency section and 
the reflective section. If a pattern is a pattern of a pen rose tile at this time, there is an advantage which 
can design concavo-convex structure easily by the same reason as the above. What is necessary is just to 
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use ten square shapes which a pattern has, when forming concavo-convex structure in circular heights or 
a crevice. Moreover, when forming concavo-convex structure in the shape of a stripe, heights and a crevice 
are formed in accordance with at least one 5 times symmetry axis the pattern of a pen rose tile has. 
[0011] The 1st transflective type liquid crystal display panel of this invention is characterized by forming 
at least one 5 times symmetry axis of a pattern in accordance with the major axis of the case of a 
transflective type liquid crystal display panel, or a minor axis in the transflective type liquid crystal 
display panel which has the transflective plate of claim 15 **** 18 publication. 

[0012] The 2nd transflective type liquid crystal display panel of this invention is characterized by having 
bearing where the 5 times symmetry axes of the pen rose tile of a pixel with which RGB adjoins each 
other differ mutually in the transflective type liquid crystal display panel which has the transflective 
plate of claim 19 **** 21 publication. The effectiveness which the diffracted light reduces is acquired at 
this time. Moreover, the pattern of said pen rose tile is formed per pixel of RGB by the reason mentioned 
above, and the same effectiveness is acquired. 
[0013] 

[Embodiment of the Invention] (Gestalt 1 of operation) Drawing 4 is the mimetic diagram of the 
concavo-convex structure which the 1st reflecting plate of this invention has. In the Penrose pattern 
shown in drawing 2 , heights 401 were formed based on ten square shape patterns. At this time, heights 
401 may be formed independently mutually, and a mutual part is connected ( drawing 4 (a)) and they may 
be formed in a configuration ( drawing 4 (b)). If it is made the configuration where the part was connected 
mutually, concavo-convex tilt-angle distribution will become unsymmetrical by the upper and lower sides 
and the longitudinal direction. For this reason, the effectiveness which makes the angle of visibility of a 
panel unsymmetrical is acquired. At this time, the path of heights 401 is formed by 5 to about 40 
micrometers. Moreover, if the height of heights 401 is formed by 0.5 to about 3 micrometers, the 
maximum of tilt-angle distribution of concavo-convex structure turns to 15 degrees or less. At this time, 
in order that the total reflection within a panel may change small, and may shut up and light may 
decrease, high brightness is obtained. 

[0014] In heights, ten square shape patterns cannot be found and are good also as a crevice. Moreover, 
what is necessary is not to base the Penrose pattern on the above-mentioned example, but just to use a 
part of flat surface formed based on a pen rose tile (above-mentioned Tile A and an above-mentioned tile 
(B)). Even when there is concavo-convex [ few / with which especially a concavo-convex path is greatly 
arranged in a pixel with 15 micrometers or more by this technique ], there is effectiveness which can form 
aperiodic concavo-convex structure efficiently Like drawing 4 (b) in this, since heights can be connected 
easily, they are because it is easy to respond when the diameter of heights is large. The Penrose pattern 
can take various patterns besides the above. Therefore, a pattern is not restricted to drawing 2 . The same 
effectiveness will be acquired if concavo-convex structure is formed using an aperiodic pattern. What is 
necessary is just to form heights and a crevice combining two or more tiles which form a pattern at this 
time. 

[0015] Although ten square shape patterns are sufficient as the above-mentioned heights, the 
configurations on a reflecting plate are not necessarily ten square shapes, and are good in that there is 
nothing. By exposure, development, annealing treatment, etc., even if it becomes ****** and elliptical by 
ten square shape patterns, there is same effectiveness in improvement in a reflection property, or 
reduction of the diffracted light. 

[0016] (Gestalt 2 of operation) Drawing 5 is the mimetic diagram of the concavo-convex structure which 
the 2nd reflecting plate of this example has. It was formed from the pattern of the pen rose tile shown in 
drawing 2 , and heights 501 were formed in accordance with one 5 times symmetry axis the pattern of a 
pen rose tile has further. At this time, concavo-convex structure is formed in the shape of a stripe. 
Moreover, since spacing of adjacent heights becomes aperiodic, the effectiveness that the diffracted light 
is controlled is acquired. 

[0017] The part of a 5 times symmetry axis is good also as not heights but a crevice. Moreover, although 
the stripe configuration which does not have an intersection mutually will be acquired if it forms in 
accordance with one symmetry axis 5 times, you may form in accordance with two or more 5 times 
symmetry axes. The stripe configuration which has an intersection is acquired at this time. The 
effectiveness that the upper and lower sides of tilt-angle distribution of concavo-convex structure and 
asymmetry on either side are eased by the stripe geometry which has an intersection is acquired. 
[0018] (Gestalt 3 of operation) Drawing 6 is the mimetic diagram of the 1st reflective mold liquid crystal 
display panel of this example. The 5 times symmetry axis of the Penrose pattern was formed along the 
direction 605 of a minor axis of the case of a reflective mold liquid crystal display panel. If this reflective 
mold liquid crystal display panel is used for a cellular phone, when the light source is in a transverse 
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plane, light can be efficiently condensed to an observer and it is effective. 

[0019] (Gestalt 4 of operation) Drawing 7 is the mimetic diagram of the 2nd reflective mold liquid crystal 
display panel of this example. In the panel by which the reflecting plate which has the concavo-convex 
structure which consists of the circular heights 702 with which the part was connected mutually was 
formed, it has bearing where 90 degrees of 5 times symmetry axes of said pen rose tile of the pixel which 
RGB adjoins differ at a time mutually. At this time, the effectiveness which non-periodicity increases by 
taking bearing where object shafts differ mutually 5 times by the adjacent pixel, and the diffracted light 
reduces is acquired. The include angle which the above-mentioned symmetry axis accomplishes is not 
restricted to 90 degrees. The include angle of the arbitration with which a symmetry axis does not lap 
mutually 5 times is possible for this. 

[0020] Moreover, the same effectiveness is acquired even if it forms the pattern of said pen rose tile per 3 
pixels of RGB. That is, like the publication to the above, I hear that the pattern of the pen rose tile which 
has bearing where object shafts differ 5 times is not buried to each pixel of R, G, and B, but the pattern of 
a pen rose tile is buried without changing bearing of an object shaft for the field where 3 pixels of RGB 
exist 5 times, and it is. Since the Penrose pattern can fill a flat surface aperiodically, also in large range 
called RGB, it can form aperiodic concavo-convex structure easily, and its design effectiveness improves. 
[0021] (Gestalt 5 of operation) Drawing 8 is the mimetic diagram of the 1st transflective plate of this 
example. In the transflective plate which has the concavo-convex structure which consists of the 
transparency section 801 and the reflective section 800, heights are formed based on the pattern of a pen 
rose tile. At this time, heights were made into the reflective section 800 and it considered as the 
transparency section 801 except heights. By the reason same with having mentioned above, aperiodic 
concavo-convex structure was efficiently formed of this configuration. The transparency section may be 
formed in the shape of a slit with regards to concavo-convex structure that there is nothing besides the 
above. 

[0022] Moreover, what is necessary is just to form heights and a crevice in accordance with at least one 5 
times symmetry axis the pattern of a pen rose tile has, when forming concavo-convex structure in the 
shape of a stripe. 

[0023] (Gestalt 6 of operation) In the transflective type liquid crystal display panel, it formed in 
accordance with the minor axis of the case of a panel by making one 5 times symmetry axis of the Penrose 
pattern into heights. At this time, width of face of heights was set to 15 micrometers, and height was set 
to 1.5 micrometers. If heights are formed with 5 micrometers - about 40 micrometers of diameters and 
height is formed by 0.5 micrometers - about 3 micrometers, a good reflection property will be obtained. 
Moreover, the rate of surface ratio of the transparency section is formed at 10 to about 60% to a pixel. 
[0024] (Gestalt 7 of operation) In the transflective type liquid crystal display panel, the 5 times symmetry 
axis of the pen rose tile of a pixel with which RGB adjoins each other was formed in the bearing which is 
mutually different 45 degrees. The effectiveness which the diffracted light reduces is acquired at this time. 
Moreover, the same effectiveness is acquired even if it forms the pattern of said pen rose tile per pixel of 
RGB by the reason mentioned above. 
[0025] 

[Effect of the Invention] As mentioned above, according to this invention, in the reflecting plate which has 
concavo-convex structure, a transflective plate, or the reflective mold liquid crystal display panel and 
transflective type liquid crystal display panel using them, aperiodic concavo-convex arrangement is 
obtained easily and design effectiveness improves by using the Penrose pattern for the design of 
concavo-convex structure. 



[Drawing ll The mimetic diagram of a pen rose tile 
[Drawing 2] The mimetic diagram of the Penrose pattern 

[Drawing 31 The mimetic diagram showing the shaft for 5 times of the Penrose pattern 

[Drawing 4] The mimetic diagram of the reflecting plate of the gestalt 1 of operation 

[Drawing 5] The mimetic diagram of the reflecting plate of the gestalt 2 of operation 

[Drawing 6] The mimetic diagram of the reflective mold liquid crystal display panel of the gestalt 3 of 

operation 

[Drawing 7] The mimetic diagram of the reflective mold liquid crystal display panel of the gestalt 4 of 
operation 

[Drawing 8l The mimetic diagram of the transflective plate of the gestalt 5 of operation 
[Description of Notations] 
400 Heights 
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